Background: This study aims to investigate the association between mental health literacy and the mental health status, particularly depression, among adolescents. Methods: This was a population-based health survey utilising a two-stage sampling technique. Mental health literacy was measured by the Australian National Mental Health Literacy and Stigma Youth Survey with the depression vignette only. Depression was assessed by the Depression sub-scale of the Depression, Anxiety, Stress Scale. Data were analysed using multiple logistic regression modelling techniques with adjustment for cluster sampling effect. Results: A total of 1678 students responded to the survey providing usable information. Only 275 (16.4%) respondents were classified as having an adequate mental health literacy level with correct identification of depression and also intended to seek help, with 392 (23.4%) of the total sample correctly identified the vignette as depression. Two hundred and forty eight (14.8%) were classified to have moderate to severe depression. Multiple logistic regression analysis results suggested that young people who had experienced moderate to severe level of depression in the week prior to the survey were more likely to have an inadequate level of MHL (OR = 1.52, 95% C.I. = 1.01-2.31) after adjusting for a potential confounding factors and cluster sampling effects. Conclusions: Results suggested that mental health literacy level was associated with mental health status, particularly depression of young people. The results have important implications, both clinically and on a population level, on the prevention of mental health problems and for the improvement of the mental health status of adolescents.
Background
The US Institute of Medicine (IoM) 2004 report first defined health literacy as: "the degree to which individuals have the capacity to obtain, process and understand basic health information and services needed to make appropriate health decisions" [1] This definition was subsequently enriched by the World Health Organisation (WHO) in 2007 to "the cognitive and social skills which determine the motivation and ability of individuals to gain access to, understand and use information in ways which promote and maintain good health [2] ."
Applying the concept of health literacy to the mental health arena, Jorm et al. have extended it and coined the term "Mental Health Literacy" (MHL) with the definition "knowledge and beliefs about mental disorders which aid their recognition, management or prevention" [3] . He has also included the following as the characteristics of the MHL:
The ability to recognise specific disorders; Knowledge of how to seek mental health-related information; Knowledge about risk factors and causes of mental health disorders; Knowledge about how to self-treat and of the availability of professional help; The attitudes that promote the recognition of mental health problems; The attitudes that promote seeking appropriate help [3] .
In terms of the measurement and assessment of MHL, there has been some on-going development since the inception of the concept of MHL and the initial design and utilisation of the vignette-based instrument in 1995. Jorm et al. reported the use of the vignette-based method to examine the ability of individuals to recognise mental disorders or problems in the national population survey in 1995 [3] . He also reported the use of some rating scales to assess the perceptions of the respondents on a list of pharmacological and non-pharmacological treatments related to the vignettes [3] . Since then, this approach of MHL assessment has been further developed to include questions on other important aspects of the MHL concept. These include: intention to seek help; belief and intention about first aid; belief about intervention and prevention [4] . This approach of assessment on MHL has been adopted widely [5] [6] [7] [8] [9] [10] [11] .
Since the inception of the MHL concept in 1995, ample studies have been conducted particularly on the assessment of MHL [12] [13] [14] [15] [16] [17] [18] [19] [20] . As expected, many of these studies were carried out in Australia by Jorm and his colleagues or other Australian researchers [15] [16] [17] [18] [19] [20] , and many others were conducted in other countries in different adult populations. For example, studies on mental health literacy among Chinese adults and elderly people had been conducted in China, Hong Kong, Australia, and Canada particularly in the area of depression and schizophrenia [18] [19] [20] [21] . On the whole, the mental health literacy level among Chinese adults was not high [18] [19] [20] [21] . For adolescents, studies on the MHL are far less in comparison to the adult population [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] . Among the studies on the MHL of adolescents in the last decade, most were conducted in older adolescents [26] [27] [28] [29] , such as university students, student nurses, and rural young people [30] [31] [32] [33] . Some studies involved both younger and older adolescents [22] [23] [24] [25] , but very few were found on the MHL of younger adolescents in junior and senior high schools [23] . The majority of these studies mainly concentrated on the assessment of the mental health literacy level and the associated characteristics such as attitudes towards help seeking and stigmatisation [22] [23] [24] [25] [26] [27] 32, 33] .
Among the studies on MHL in adolescents, some also examined factors that were associated with MHL. Leighton's study in 2010 reported that socioeconomic disadvantage and low levels of educational attainment were not associated with inadequate MHL, however, it was found that females and those with experience of mental health problems were more likely to seek help from different sources [24] . Being a female, of older age, and having a higher level of education were also found to be related to the ability to recognise depression in a vignette [29] . In a study among university students with different ethnic backgrounds, it was revealed that Chinese female students had a comparatively better knowledge of the symptoms of depression when comparing with their Malay and Indian counterparts [27] .
In terms of the relationship between MHL and mental health outcomes, more specifically whether an inadequate level of MHL would be associated with an increased risk of mental health problems, there is yet a study to be found in the literature. Hence, this study aims to investigate the relationship between mental health literacy and the mental health status, particularly depression, in a population of younger adolescents in junior and senior high schools.
Methods
This study was a population-based cross-sectional health survey utilising a two-stage random cluster sampling design. The study was conducted in Nanning city of the Guangxi Province in the South Western region of China in October 2013. Nanning, the capital city of the Guangxi Province, is the biggest and most populated city of the Province with an estimated population of about 6.7 million in 2010. The population size for young adolescents aged between 15 and 19 years was estimated to be 505677. This represented about 7.6% of the total population in the city. Institute ethics approval for the study was granted by the Human Ethics Committee of the Hong Kong Institute of Education.
The sample consisted of high school students aged between 13-17 years with the total student population attending high schools in the designated region as the sample frame. The local education department provided a list of high schools located within the boundary of the school district for sampling. The sample was generated using a two-stage random cluster sampling technique. First, using individual schools as the primary sampling unit, a number of schools were randomly selected with a probability proportional to the size of the target population. Second, using the class as the secondary sampling unit, different clusters of students were randomly selected from each grade of the selected schools. Participants were recruited from 12 high schools and 48 different classes.
The health survey was conducted within two weeks on campus at different schools. Students and parents from the selected classes from different schools were informed of the survey via a written information letter. They were invited to participate in the study and wilful consent was implied by the filling in of the questionnaire. During the survey students were asked to fill in a self-reported questionnaire designed specifically for the study.
Mental health Literacy was assessed using questions adopted from the Australian National Mental Health Literacy and Stigma Youth Survey [25] . The Youth Survey questionnaire was designed by Jorm et al. in accordance to his MHL framework. In this study, the depression vignettes with the associated questions were used. These questions covered the following areas: recognition of disorder/mental health problem; intended actions to seek help and perceived barriers; beliefs and intention about first aid; beliefs about interventions; beliefs about prevention; stigmatising attitudes and social distance; exposure to mental disorders. At aforementioned, the MHL instrument was validated and widely used in many studies and different countries. Permission to use the Youth questionnaire in this study has been granted by Jorm and his team. Since MHL is a rather complex construct consisting of multiple dimensions, the level of MHL should not be simply assessed by a single dimension such as the recognition of mental health problem. In order to enhance the validity of the exposure measure, a composite variable was created combining two important dimensions of the MHL construct, namely recognition of mental health problem and the intended actions to seek help. The justification for choosing the two dimensions, namely the recognition of disorders and the intention to seek help, of the MHL construct instead of the others was based the definition of the MHL defined by Jorm et al. [3] As stated, the main features of MHL is knowledge and beliefs about mental disorders which aid their recognition, management or prevention [3] . Hence, in terms of the adequacy of the MH, recognition of disorder should be considered as fundamental. However, merely recognising a disorder was insufficient to fully reflect the concept of MHL without the component on the intentionality of managing the problem. Hence, a correct identification of the mental health problem with an intention to seek help was defined as having an adequate MHL level and all else were defined as inadequate.
Mental health outcomes of the study, namely depression, was assessed using the Depression sub-scale of the Depression, Anxiety, Stress Scale (DASS) [34] . The DASS is a fully validated and commonly used instrument designed for the assessment of stress, depressive symptoms, and anxiety with good psychometric properties including strong reliability and validity [34] . It has also been recommended to be used among children and adolescents [35] . As suggested by the authors of the scale, the DASS was designed as a quantitative measure of distress along three axes, however, it was not meant to be categorical assessment of clinical diagnosis [33] . Nevertheless, the scale could be useful for identifying individuals who were of high risk of mental health problems.
Information collected in the survey included demographics, whether the respondent was a single child, parental education levels, parental occupations, whether the respondent was living with parents, as well as the respondent's physical health status in the last 3 months. Data were also collected on some health behaviours, such as duration of sleep and physical activities, since they had been well-established to have an impact on depression among adolescents. Physical activities were measured using the self-reported number of days per week of moderate to vigorous physical exercise and the duration of the exercise. In accordance to the WHO recommendations for adolescents, adequate physical activity was defined as involvement of moderate to vigorous exercise for at least 60 minutes daily [36] . For sleep duration, it was calculated from the actual reported time-to-bed and time-to-wake taking away any time awoke from sleep during the night.
Data were analysed using the Stata V10.0 statistical software program. Since the study was of a cluster sampling design, data were set up with the survey design function utilising the svy commands for handling the cluster sampling effect. As aforementioned, the individual schools and classes were used as the primary and secondary sampling unit in the setup of the dataset. For the sampling weight, the total number of students in the population representing the study participants was used as the selection probability. Bivariate analyses were conducted to examine the unadjusted relationships between variables of interest, MHL, and depression. The majority of variables of interest were categorical or ordinal by nature. In terms of the exposure variable, MHL was categorised into a binary variable of two categories, the adequate and inadequate MHL levels, for ease of analysis. Depression was also categorised according to the cut-off provided by the authors [34] . Again, for ease of analysis, the variable was dichotomised into normal/mild and moderate/severe groups. Further multivariate analyses were conducted using multiple logistic regression modelling technique with adjustment for the cluster sampling effect. All significant variables identified in the bivariate analysis for depression were included in the initial regression model to be considered as potential confounders. Non-significant variables in the model were removed through a backward step-wise procedure except the exposure variable. Interaction terms between the exposure variable and other significant variables retained in the model were also tested for the examination of any effect modification. A significance level of 1% was used for testing the interaction effect and 5% for other hypotheses.
Results
A total of 1678 students responded to the survey providing usable information. This represented a response rate of 98%. Information on the characteristics of the respondents and the outcome variable, namely depression status, were summarised in Table 1 . As shown, nearly 15% (n = 248, 14.8%) of the respondents could be classified as exhibiting moderate to severe symptoms of depression.
Descriptive information on major MHL variables was also summarised in Table 2 . Slightly less than a quarter (n = 392, 23.4%) of the sample could be able to recognise symptoms depicted in the vignette as depression. However, as they were asked whether they would seek help if they had a problem as depicted, nearly 68% (n = 1128) of the sample indicated an intention to seek help. For mental health literacy level, 275 (16.4%) respondents could be classified as adequate by the aforementioned definition (i.e. correct identification and intended to seek help).
The bivariate relationships between mental health literacy, demographics, familial variables, personal health conditions and behaviour, and depression were examined. The results were summarised in Table 3 . As shown, MHL was significantly associated with depression without adjusting for other variables. There was an increased odds of about 60% of moderate to severe depression for those who had shown to have an inadequate level of MHL (OR = 1.57, 95% C.I = 1.03-2.39). None other variables in this sample were found to be significantly related to depression.
The results obtained from the multivariate linear regression analyses were presented in Table 4 . After adjusting for sex, mother's education level, and the cluster sampling effect, young people who had exhibited a moderate to severe level of depression in a week prior to the survey were more likely to have an inadequate level of MHL. The odds of depression was increased by about 60% for those who had an inadequate level of MHL (OR = 1.52, 95% C.I. = 1.01-2.31) in comparison to those who demonstrated an adequate level of MHL.
Discussion
This study aims to examine the relationship between mental health literacy and depression, in a population of Chinese adolescents. The results suggest that an inadequate mental health literacy level is significantly associated with moderate to severe level of depression as measured by the Depression sub-scale of the DASS. The point estimate prevalence of an adequate mental health literacy obtained from this study is low in comparison to those reported in the literature, particularly studies conducted in Australia by Jorm et al. [22, 25] In one of their earlier studies in 2005 found that almost half of the respondents could not identify depression correctly [22] . However, in a later study in 2011 the rate of correct recognition of depression was found to be about 75% [25] . Similar results on the recognition of depression symptoms were also found in another study carried out in Australia more recently. It was reported that 70% of higher education students were able to recognise depression in a vignette [29] . In comparison, only 23.4% of respondents in this study correctly identified the vignette as depression. The low rate of correct identification of depression could be related to the fact that the respondents were younger and might have less personal experience of depressive mood. It could also be related to the possibility that there is a lack of mental health education specifically designed to target young people in the geographic locality where the survey took place. In terms of the results obtained on the relationship between mental The finding on the relationship between mental health literacy and the mental health status, among younger adolescents is important both in theoretical and practical senses. The results suggested that an inadequate mental health literacy level is associated with a higher level of depression symptoms. As defined in this study that the construct of mental health literacy incorporate two important components: first, the awareness of the problems as reflected from the correct identification of the mental health problem and, second, the attitude towards seeking appropriate help. An adequate level of mental health literacy is represented when both aspects are satisfied indicating that not only the individual acquire an understanding of the problem, but also having a positive attitude towards a help-seeking action. As aforementioned, lack of personal experience in depressive mood might be associated with the low rate of correct identification of the symptoms in the vignette. On the other hand, the results obtained suggest a low level of MHL is associated with depressive symptoms. A possible explanation for this seemingly contradictory phenomenon could be that young people who are in a depressive mood in this study, consciously or unconsciously, mislabel the symptoms as some other mental or physical health problems and incorrectly identify the vignette as well as showing a negative attitude towards help-seeking. This may due to a lack of knowledge and understanding of the symptoms they have experienced or the stigmatisation associated with any mental health problems, which is rather prominent in the region where the study took place. Should this be the case, the role of stigmatisation in the relationship between MHL and the mental health status would be an interesting area for further exploration. As being informed by different models of health behaviours, such as the Theory of Planned Behaviour, attitude plays a very important role in the implementation of the target health behaviour [37] . A positive attitude has a direct influence on the intention to perform the health behaviour and, in turn, induce the actual performance of the behaviour [37] . Applying this concept to the relationship between mental health literacy and mental health status that an inadequate level is associated with an increased risk of depression, one could understand that a correct identification of the problem in conjunction with a positive attitudes towards help-seeking would probably induce an actual behaviour in seeking appropriate help and thus resulting in a better mental health status.
The results obtained from this study have a direct implication on the early intervention of mental health problems, particularly depression among younger adolescents. As suggested by the results, an inadequate mental health literacy level is associated with a higher level of depression, thus enhancing the mental health literacy level of young people could be used as an early intervention measure of mental health problems. This echoes the conclusion drawn upon the results obtained from a systematic review of intervention programs for improving mental health literacy among young people by Jorm and his colleagues [38] . They concluded that a well-designed and evaluated program may lead to better mental health outcomes through the facilitation of early help-seeking [38] . From a population mental health perspective, more mental health literacy programs aiming for enhancing the understanding of mental health issues, fostering the correct attitudes towards help-seeking should be developed for young people, parents/carers, and teachers. Once their efficacy has been demonstrated, they should be implemented within the school system to maximise the benefits for young people. An example is the Youth Mental Health First Aids course for teachers developed and implemented in Australia with demonstrable results [39] . Similar programs could also be developed for young people with a specific linguistic and cultural focus for enhancing their mental health awareness in different countries such as China.
As in all studies, there are strengths and weaknesses in this study. This is a population-based study that includes a random sample of students from a large city utilising a two-stage cluster random sampling technique. An appropriate statistical analytical approach has been used to adjust for the effect of cluster sampling. The use of a standardised and validated assessment instrument for mental health literacy and psychological distress minimised some measurement biases for both the exposure and outcome variables. Some potential limitations have also been identified in this study. For example, a cross-sectional study could be considered as an appropriate design for exploring potential risk factors for a condition or disease. However, the evidence provided from such a study can only be considered as associative and is insufficient to draw any causal inference [40] . This study can be considered as an exploratory study to identify the potential association between mental health literacy and depression among adolescents. Furthermore, some important risk factors of depression among young people, such recent stressful life event and familial problems, were not included as potential confounder in the analysis. This may have caused a biased estimation of the strength of association between the exposure and outcome variables. Future studies could be conducted with a better design, such as a longitudinal cohort study, and to include the important potential confounding factors to elucidate whether the association is of a causal nature.
Conclusion
This study aims to investigate the relationship between mental health literacy and mental health status, particular depression of young people. The results indicated that mental health literacy was a potential factor that could have an impact on the mental health status of adolescents. Enhancing the mental health literacy level should be considered as an important preventive measure of mental health problems for young people.
